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INTRODUCTION
  The sacroiliac joint (SIJ) is one source of mechanical low back pain. According to previous reports, volumes of 1.26-1.5 ml of 
contrast media was required to SIJ until a firm endpoint resistance was reached or subjects reported discomfort [1,2]. By contrast, up 
to 5 ml of injectate volume is recommended for SIJ block in some text books [3]. Methods of intra-articular (IA) SIJ injection varied 
widely in previous studies. Usually a small dose of contrast media was injected in advance for diagnostic blocks. After confirmation 
of needle positioning in the SIJ space, an appointed volume of local anesthetic was injected intra-articularly [4-13]. In studies 
examining arthrographic findings using contrast media, a local anesthetic was also injected after administration of contrast [14-19]. Thus, 
it was possible that the local anesthetic spilled over into several extra-articular (EA) structures and the IA spread of local anesthetic 
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Background:  The sacroiliac joint (SIJ) is one source of mechanical low back pain. According to previous reports, volumes of 1.26-1.5 
ml of contrast were required to SIJ until a firm endpoint resistance was reached or subjects reported discomfort. By contrast, up to 5 
ml of injectate volume is recommended for SIJ block in some text books. We used live fluoroscopy to investigate the precise volume of 
injectate for IA SIJ.
Methods: IA SIJ injection under live fluoroscopic guidance was performed using a mixture of contrast and local anesthetic as an 
injectate to patients with suspected symptomatic mechanical SIJ pain. The solution was injected until a firm endpoint resistance was 
produced and the operator confirmed that there was no further expansion of the injectate out of SIJ space. The volume of the solution 
injected was recorded. 
Results:  Data from 55 SIJ injections in 40 patients were analyzed. The volume of injectate necessary for IA SIJ filling was 1.45 ± 0.44 ml. 
The minimum volume used was 0.7 ml and the maximum was 2.5 ml. The volume of the injectate had no clinically significant correlation 
with gender, age, weight, height, BMI, affected side and duration of symptom. 
Conclusions:  Our result revealed that similar volume is needed to fill the SIJ compared to previous reports. The volume of the injectate 
had no clinically significant correlation with patients’ demographics, making it difficult to predict an adequate volume of injectate in 
advance for IA SIJ block. 
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was not sufficient to achieve an effective block [15,20-22]. There were only a few studies investigating the volume of injectate 
required for IA SIJ injection [15,23]. In these two studies, authors got intermittent fluoroscopic images to confirm needle placement 
within SIJ and they injected to SIJ until a firm endpoint resistance was reached or subjects reported discomfort. In present study, 
injection was performed under live fluoroscopic guidance to inject IA SIJ selectively to minimize leakage of injectate and to confirm 
the injectate restricted to the articular space.
MATERIALS AND METHODS
  This retrospective study was approved by the hospital’s Institutional Review Board (Ref. 4-2013-0458), and the requirement 
for written consent was waived. The records of patients who underwent IA SIJ injection under live fluoroscopic guidance in 
the outpatient department for pain management between October 2012 and February 2013 were reviewed. Patients aged 
between 20 and 80 years old were included if they (a) had low back and buttock pain below the level of L4 at least one month in 
duration regardless of the presence or absence of leg pain, (b) their 11-point numerical rating scale (NRS, 0 = no pain, 10 = worst 
pain) score was three or more, and (c) they had tenderness overlying the sacroiliac joint. Patients were excluded if they had a 
spondyloarthropathy or lumbosacral pain which had been improved after lumbar medial branch block. Patients who underwent SIJ 
injections with other spinal injections, or who had a disc herniation, radicular pain caused by lumbar spinal stenosis, lumbosacral 
radiculopathy or neurogenic claudication were also excluded.
  IA SIJ injection was performed under live fluoroscopic guidance according to a modified technique described by Fortin et al 
[15]. Patients were first placed in a prone position on the examination table. After sterile preparation and draping, a 23-G, 6-cm 
block needle was inserted at the inferior aspect of the SIJ, and was then advanced under fluoroscopic guidance to the inferior-
most aspect of the joint just superior to the inferior recess so that the needle and the SIJ were in the same radiological frame. A 
5-ml syringe filled with 3 ml of a solution composed of 1.5 ml of 2% lidocaine and 1.5 ml of contrast media was connected to the 
needle. Under live fluoroscopic guidance, the solution was injected until a firm endpoint resistance was produced and there was no 
further expansion of the SIJ space. The volume of the solution injected was recorded. During the procedure, anteroposterior, oblique 
and lateral images were obtained to detect and minimize the leakage of injectate (Fig. 1). In case of subjects with poor endpoint 
resistance, administration of injectate was stopped once leakage was detected, and the volume of injectate was recorded. 
  Initial patient data including age, sex, height, weight, body mass index (BMI), symptomatic side of SIJ pain and duration of 
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Fig. 1. Anteroposterior (A), right anterior oblique (B), and lateral views (C) of successfully performed left sacroiliac joint arthrogram. The injectate 
was inserted until a firm endpoint resistance was encountered, the image inside the sacroiliac joint did not expand further, and no leakage of 
injectate was confirmed.
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symptoms before SIJ injection were collected. During SIJ injection, injected volume without leakage, or volume up to the occurrence 
of leakage was recorded. NRS pain score data were obtained just before and 15 minutes after SIJ injection.
  Continuous data are presented as mean ± standard deviation or median (range). The normality of the data distribution was 
assessed using the Kolmogorov-Smirnov test. Correlations between the volume of the injectate and age, weight, height, body mass 
index (BMI), duration of symptoms, NRS scores and response rate of NRS scores were analyzed using the Pearson correlation test. 
Additionally, differences in the volume of injectate according to sex and side of injection were analyzed using the independent 
t-test. The statistical analysis was conducted using the Statistical Package for the Social Sciences 18.0 for Windows (SPSS Inc., 
Chicago, IL, USA). A P value < 0.05 was considered statistically significant.
RESULTS
  All 52 patients initially met the inclusion criteria. Each injection was considered to be a different case for patients requiring 
separate SIJ injections to the left and right side when injections were performed on different days. The total 69 SIJ injections were 
performed in outpatient department. Among these, 14 SIJ injections were excluded because they were performed along with 
a lumbar transforaminal epidural injection or a caudal block. Data from 55 SIJ injections in 40 patients were analyzed. Patient 
characteristics and the volume of the injectate are shown in Table 1. Responses 15 minutes after IA SIJ injection are shown in Table 2. 
18 subjects (32.7%) responded 100% reduction in NRS scores, while 3 patients’ (5.5%) NRS score did not improve at all.
  The volume of injectate necessary for IA SIJ injection was 1.66 ± 0.27 ml for males and 1.40 ± 0.46 ml for females and the total 
average was 1.45 ± 0.44 ml. The minimum volume was 0.7 ml with a maximum of 2.5 ml. 6 patients reached poor endpoint 
resistance and injection was stopped once leakage was detected. In spite of a statistically normal distribution, the data showed a 
diverse distribution with 9 (16%) cases requiring 2.0 ml, 8 (15%) cases requiring 0.8 ml, which is close to the minimum value, and 7 
Table 1. Patient characteristics and volume of injectate required
Total group
Sex (M/F) 10/45
Age, years 57 (25-78)
Weight, kg 60 (42-85)
Height, cm 158.8 ± 7.8 (143-185)
BMI 23.8 (16.8-31.8)
Side (right/left) 34/21
Duration of symptoms, months 6 (1-120)
Volume of injectate, ml 1.45 ± 0.44 (0.7-2.5)
Values represent mean ± standard deviation (range) or median (range). BMI: body mass index.
Table 2. The degree of response 15 minutes after intra-articular sacroiliac joint injection
NRS pain score
100% 18 (32.7)
≥ 75% and < 100% 5 (9.1)
≥ 50% and < 75% 27 (49.1)
> 0% and < 50% 2 (3.6)
0% 3 (5.5)
Values represent the number of patients (%). NRS: numerical rating scale.
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(13%) cases requiring 1.2 ml, which is lower than the average (Fig. 2). There was no difference in the injected volume according to 
sex, age, the side of injection, NRS scores before and after the injection and response rate of NRS scores after injection. The volume 
of injectate had a statistical relation with weight but had low correlation (r = 0.366, P = 0.017). IA SIJ injection was performed 
without complications in all cases, including temporary sciatic palsy or other sustained deleterious effects.
DISCUSSION
  The SIJ has been shown to be a source of 10% to 27% of suspected cases with chronic low back pain utilizing controlled 
comparative local anesthetic blocks [24], but one of the difficulties of treatment of SIJ pain is diagnostic ambiguity [25,26]. There 
have been many attempts to improve the accuracy for identifying the cause of SIJ pain. Controlled local anesthetic blocks are one 
such proposed method [27]. However, the diagnostic validity of fluoroscopically guided IA SIJ injection is still not well established 
[2]. One of the primary causes of reduced diagnostic accuracy during IA SIJ injection is the possibility of injectate leakage. In a study 
of plain radiographic and computed tomographic (CT) analysis of 76 SIJs using fluoroscopically guided SIJ arthrography, Fortin et 
al. reported contrast leakages in 61% of cases [20]. SIJ pain is known to be caused by both EA and IA sources [28-30]. In cases of 
anesthetic leakage during a diagnostic SIJ block, pain relief after the block may result from anesthetic effects on EA sources of SIJ 
pain rather than IA structures [14,15]. In contrast, IA injection of anesthetic without leakage that relieves SIJ pain corroborates the 
SIJ itself as the source of pain [8,17].
  In most of the studies that used diagnostic SIJ injection as a reference standard, a small dose of contrast media was injected 
to confirm needle positioning in the SIJ space, and then an appointed volume between 1-5 ml of local anesthetic was injected 
uniformly as a diagnostic block [4-13]. In one study which arthrographic findings were reported after contrast media injection, 
the injected volume was quite similar between subjects [14]. In another study, the researchers assessed whether the slow contrast 
injection to SIJ caused familiar pain and then instilled a small volume below 1.5 ml of local anesthetic [17,18]. In another study, 0.5-
1.0 ml of contrast was used during SIJ injection, and then the same volume of local anesthetic was injected [19]. Since they injected 
contrast media and then a local anesthetic separately, it is not obvious whether the local anesthetic leaked or spread effectively 
throughout the IA space. The method of IA SIJ injection and volume used thus varied significantly from study to study, and in 
some cases the procedure was described incompletely. The chance of injectate spillover into adjacent structures or incomplete IA 
SIJ block may be high. The effect of this methodological variability may create uncertainty in determining the cause of discordant 
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Fig. 2. Distribution of the injectate volume measured from selective intra-articular 
sacroiliac joint injection using live fluoroscopy.
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responses to diagnostic SIJ blocks and identifying the actual pain generators of SIJ pain. In the present study, the authors performed 
SIJ injections under live fluoroscopic guidance to minimize leakage of injectate into adjacent structures and to confirm that IA local 
anesthetic spread thoroughly. A mixture, rather than separate aliquots, of contrast and local anesthetic, was injected for complete IA 
SIJ anesthetic block. 
  Dreyfuss et al. reported that multi-site, multi-depth sacral lateral branch blocks ameliorated the pain by ligamentous probing in 
70% of cases, but did not effectively block the discomfort caused by SIJ capsular distension [23]. These findings mean that lateral 
branch radiofrequency (RF) denervation was more effective at alleviating EA SIJ pain. In addition, as the SIJ is innervated by L5-
S2 ventral rami as well as L5-S3 dorsal rami according to most studies [31], the patients with SIJ pain caused by only IA pathology 
would not be appropriate candidates for RF denervation of the dorsal SIJ [32]. It is possible that patients who respond well to 
diagnostic IA SIJ injection may have unfavorable outcomes with RF denervation of the dorsal SIJ and who poorly respond to IA 
SIJ injection may improve pain after lateral branch RF. Using live fluoroscopy shown in the present study may help to measure the 
proper volume of local anesthetics in diagnostic block of SIJ and to evaluate the cause of SIJ pain.
  In the present study, the maximum volume of injectate that caused endpoint resistance or leakage during IA SIJ injection averaged 
1.42 ± 0.42 ml, which was comparable to the findings of previous studies in healthy volunteers [15,23]. The range varied from 0.7 
ml to 2.5 ml, and had an asymmetrical distribution. Specifically, the distribution appeared bimodal with a large number of cases 
requiring 2.0 ml and 0.8 ml of injectate (9 [16%] and 8 [15%] cases, respectively). Of 9 patients requiring 2.0 ml of injected volume, 
3 patients were with poor endpoint resistance. In previous study measuring volume of injectate to SIJ, subjects with poor endpoint 
resistance were injected more than 2 ml of volume and had significant subligamentous extravasation [15]. There may have relation 
between injected volume and poor end point resistance, but further studies are needed. In addition, all 8 patients requiring 0.8ml of 
injected volume were female. 
  The volume of injectate necessary for IA SIJ injection was 1.66 ± 0.27 ml for males and 1.40 ± 0.46 ml for females with no 
statistical difference. In previous study, there were no significant difference between male and female subjects in injected volume of 
SIJ (5 females ; average 1.6 ml, 5 males ; average 1.7 ml) [15]. However, the results of the present study may result from small number of 
male patients compared with that of female patients (M : F = 10 : 45). In addition, the volume of injectate had a statistical relation 
with weight but had low correlation (r = 0.366, P = 0.017). This also might be the result of the small number of male subjects, but 
greater numbers will be complied. Based on the results from the present study it would be difficult to predict an adequate volume 
of injectate because there were no clinical or demographic characteristics. 
  This study is limited by the inherent flaws associated with the retrospective nature of this analysis. To compare the SIJ volume of 
symptomatic and symptom free subjects, SIJ injection in two separate groups is the most reasonable approach. However, it has many 
problems including the invasiveness of block itself to symptom free subjects and increased exposure to radiation. 
  Pathologic changes affecting many different SI joint structures can lead to SIJ pain. These include capsular or synovial disruption, 
capsular and ligamentous tension, hypomobility or hypermobility, extraneous compression or shearing forces, abnormal joint 
mechanics, microfractures or macrofractures, chondromalacia, soft tissue injury, and inflammation [24]. In the present study, there 
were no x-ray or CT images to evaluate pathologic findings of SIJ in inclusion criteria. Further assessment of the correlation between 
radiologic findings and SIJ volume warrant consideration.
  In addition, live fluoroscopy was used to evaluate needle positioning and injectate administration in this study. According to Fortin 
et al, postarthrography CT is more sensitive for detecting the extravasation of a small quantity of contrast compared to plain-film 
arthrograms [20]. It is not clear whether live fluoroscopy is sensitive enough to detect the leakage of contrast. However, the authors 
considered live fluoroscopy to be an alternative to postarthrography CT [33].
  In conclusion, volume of injectate for IA SIJ under live fluoroscopic guidance in patients with symptomatic mechanical SIJ pain 
was approximately 1.4 ml, but varied from 0.7-2.5 ml. There were no other variables of predictive value for determining an adequate 
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volume of IA injectate. The selective and complete IA SIJ block method presented in this study may be a useful technique to 
evaluate the cause of SIJ pain.
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